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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily set each part relating to 
a suspension performance in a wheel shovel which has a 
vehicular height adjustable suspension system. 
SOLUTION: A link 4 and right and left cylinders 2 are provided 
between an axle 1 and a flame, and oil chambers 2b, 2c of each 
cylinder 2 communicate with each other through an 
accumulator 7. The oil chambers 2b, 2c of each cylinder 2 are 
connected to a hydraulic source 13 via a directional switching 
valve 8 and a hydraulic pilot switching valve 1 2, and the 
directional switching valve 8 is switched by manual operation 
while the hydraulic pilot switching valve 12 is switched 
according to operation of a gate lock lever 86 and a brake 
switch. Each part (for example, a restrictor 5a, 5b, 6a) can be 
thereby easily set since a pressure oil can be supplied from the 
hydraulic source 13 to each cylinder 2 only when a parking 
brake operates and the gate lock lever 86 is released, resulting 
that vehicular height is not adjusted in traveling or working of a 
vehicle. 




LEGAL STATUS 

[Date of request for examination] 1 6.07.2001 

[Date of sending the examiner s decision of 22.06.2004 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 2004-15272 
rejection] 

[Date of requesting appeal against examiner's 22.07.2004 
decision of rejection] 

[Date of extinction of right] 



BEST AVAILABLE COPY 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAA37airODA412229509Pl.htm 



3/27/2006 



JP,2000-229509,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Each oil hydraulic cylinder connected with one [ at least ] right and left and car body of the axle 
prepared before and after the car, respectively, In the wheel shovel equipped with the suspension which has 
the accumulator opened for free passage by each of the oil sac of each of said oil hydraulic cylinder through 
the diaphragm A cylinder flexible means to discharge a pressure oil for a pressure oil from supply and said 
each oil hydraulic cylinder to said each oil hydraulic cylinder, and to expand and contract said each oil 
hydraulic cylinder, If a non-run state is detected by a transit detection means to detect transit / non-run state 
of said car, and said transit detection means If telescopic motion of each of said oil hydraulic cylinder by 
said cylinder flexible means is permitted and a run state is detected by said transit detection means The car 
height adjusting device of the wheel shovel characterized by having the control means forbid [ control 
means ] telescopic motion of each of said oil hydraulic cylinder by said cylinder flexible means, and it is 
made to demonstrate a suspension function. 

[Claim 2] It has an activity detection means to detect the activity / non-working state of said car 
furthermore. Said control means If telescopic motion of each of said oil hydraulic cylinder by said cylinder 
flexible means is permitted if a non-working state is detected by said activity detection means, and a 
working state is detected by said activity detection means The car height adjusting device of the wheel 
shovel according to claim 1 characterized by forbidding telescopic motion of each of said oil hydraulic 
cylinder by said cylinder flexible means, and locking a suspension function. 

[Claim 3] Said transit detection means is the car height adjusting device of the wheel shovel according to 
claim 1 characterized by detecting transit / non-run state based on the vehicle speed or a brake condition. 
[Claim 4] The discharge location which is in the path which crew gets on and off to a driver's cabin, and 
bars getting on and off of crew, The gate locking lever operated in the lock location which permits getting 
on and off of crew, Permit an activity, when said gate locking lever is in a discharge location, and it has 
further the activity / non- working control means which forbids an activity when it is in a lock location. Said 
activity detection means is the car height adjusting device of the wheel shovel according to claim 2 
characterized by detecting un-working when said gate locking lever is in a discharge location and it is in an 
activity and a lock location. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the car height adjusting device of the wheel shovel which 

moves with a wheel with a tire. 

[0002] 

[Description of the Prior Art] In recent years, in order for the activity car which moves by the tired wheel to 
have a wheel shovel etc. in the inclination of transit[ high-speed ]-izing and to raise more the degree-of- 
comfort nature of the operator at the time of high-speed transit, the equipment which established the 
suspension device between the car body and the axle is indicated by JP,7-132723,A. According to this 
equipment, the oil hydraulic cylinder opened for free passage by the accumulator and the diaphragm 
between the car body and the axle is prepared, and the pressure of an oil hydraulic cylinder is controlled so 
that spacing of the axle and car body at the time of transit and an activity serves as a predetermined value set 
up beforehand. While being able to absorb and decrease the vibration at the time of transit by this, the 
posture of an activity car can always be horizontally held irrespective of the size of the work device attached 
in the activity car. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the suspension engine performance is 
demonstrated controlling the pressure of an oil hydraulic cylinder by equipment given [ above-mentioned ] 
in an official report at the time of transit, a setup of each part (diaphragm etc.) concerning the suspension 
engine performance is difficult. Moreover, since the pressure of an oil hydraulic cylinder is controlled also 
at the time of an activity, a suspension becomes what was carried out lightly and sense of incongruity is in 
an operator. 

[0004] The purpose of this invention makes easy a setup of each part concerning the suspension engine 
performance, and is to offer the car height adjusting device of the wheel shovel which can obtain the always 
proper suspension engine performance. 
[0005] 

[Means for Solving the Problem] It explains with reference to drawing 2 - drawin g 4 , and drawin gjj which 
show the gestalt of 1 operation. 

(1) Invention of claim 1 is applied to the wheel shovel equipped with the suspension which has each oil 
hydraulic cylinder 2 connected with one [ at least ] right and left and car body 87 of the axle 1 prepared 
before and after the car, respectively, and the accumulator 7 which extracted to oil sac 2b of each oil 
hydraulic cylinder 2, and each of 2c, and was opened for free passage through 5a, 5b, and 6a. And cylinder 
flexible means 8 and 3 1 to discharge a pressure oil for a pressure oil from supply and each oil hydraulic 
cylinder 2 to each oil hydraulic cylinder 2, and to expand and contract each oil hydraulic cylinder 2, If a 
non-run state is detected by a transit detection means 21 to detect transit / non-run state of a car, and the 
transit detection means 21 If telescopic motion of each oil hydraulic cylinder 2 by the cylinder flexible 
means 8 and 31 is permitted and a run state is detected by the transit detection means 21 the control means 
12, 14, 17, 18, and 21 and 24- forbid [ - ] telescopic motion of each oil hydraulic cylinder 2 by the cylinder 
flexible means 8 and 3 1 , and it is made to demonstrate a suspension function — the purpose mentioned 
above by having 26 and 30 is attained. 

(2) an activity detection means (86) by which invention of claim 2 detects the activity / non-working state of 
a car further, and 86a — having — control means 12, 14, 17, 18, and 21 and 24- 26 and 30 If telescopic 
motion of each oil hydraulic cylinder 2 by the cylinder flexible means 8 and 31 is permitted if a non- 
working state is detected by an activity detection means (86) and 86a, and a working state is detected by an 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/27/2006 



JP,2000-229509,A [DETAILED DESCRIPTION] 



Page 2 of 8 



activity detection means (86) and 86a Telescopic motion of each oil hydraulic cylinder 2 by the cylinder 
flexible means 8 and 31 is forbidden. 

(3) As for invention of claim 3, the transit detection means 21 detects transit / non-run state based on the 
vehicle speed or a brake condition. 

(4) The discharge location which invention of claim 4 has in the path which crew gets on and off to a 
driver's cabin 85 as shown in drawing 1 , and bars getting on and off of crew (A), The gate locking lever 86 
operated in the lock location (B) which permits getting on and off of crew, An activity is permitted when the 
gate locking lever 86 is in a discharge location (A). When it is in a lock location (B), it has further the 
activity / non-working control means 1 5 and 3 1 which forbid an activity, and when the gate locking lever 86 
is in a discharge location (A), an activity is detected, and an activity detection means (86) and 86a detect un- 
working, when it is in a lock location (B). 

[0006] In addition, although drawing of the gestalt of implementation of invention was used by the term of 
above-mentioned The means for solving a technical problem explaining the configuration of this invention 
in order to make this invention intelligible, thereby, this invention is not limited to the gestalt of operation. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

- Gestalt- drawing 1 of the 1 st operation is the side elevation (part sectional view) of the wheel shovel with 
which this invention is applied. As shown in drawing 1 , a wheel shovel has a base carrier 81 and the 
revolving super-structure 83 connected with the upper part of a base carrier 81 possible [ revolution ] 
through the slewing gear 82. The working-level month equipment 84 (it is hereafter called the attachment) 
and driver's cabin 85 which become a revolving super-structure 83 from boom 84A, arm 84B, and bucket 
84C are prepared, and when an operator gets into [ the inlet port of a driver's cabin 85 ], in case it gets off in 
a discharge location (A location), the gate locking lever 86 operated in a lock location (B location), 
respectively is formed in it. The chassis frame 87 (it is hereafter called a frame), and the hydraulic motor 88, 
the transmission 89, the driveshaft 90 and tire 91 for transit are prepared in a base carrier 81, and the driving 
force from a driveshaft 90 is transmitted to a tire 91 through an axle 1 and 1'. With the gestalt of this 
operation, axle 1' on the backside is directly fixed to a frame 87, and the axle 1 by the side of before is 
connected with a frame 87 through the following suspension devices. 

[0008] Drawing 2 is the front view (view A Fig. of drawing 1 ) of the wheel shovel with which this 
invention is applied, and mainly shows the configuration of a suspension device. As shown in drawing 2 , 
the right-and-left edge of a frame is equipped with the cylinder block 3 which has the cylinder 2 which can 
be expanded and contracted, respectively, and the tip of piston rod 2a is connected with the axle 1 rotatable 
through the pin 92. moreover, the right-and-left edge of a frame 87 — on the other hand (drawing left-hand 
side) --****-- opening 87a by which the end of a link 4 was connected rotatable through the pin 93, and the 
other end was prepared in the pars basilaris ossis occipitalis of a frame 87 — passing ~ the center section (on 
the center line CL) of the axle 1 — it reaches and is connected rotatable through the pin 94. By this, a pin 93 
is used as the supporting point, a link 4 is rotated like an arrow head and an axle 1 mainly moves up and 
down to a frame 87 within the limits of telescopic motion of piston rod 2a. Moreover, by the case, a pin 94 
is used as the supporting point within the limits of telescopic motion of piston rod 2a, and an axle 1 rocks. 
[0009] Drawing 3 is drawing (view B Fig. of drawin g 1 ) which looked at the wheel shovel with which this 
invention is applied from the base, and mainly shows arrangement of a hydraulic line. In addition, in 
drawing 3 , an axle 1 presupposes un-illustrating. As shown in drawing 3 , the cylinder block 3 on either 
side is connected through piping 5, and the accumulator 7 is connected in the middle of the piping 5 through 
piping 6. The directional selecting valve 8 to which the location is switched is further connected to an 
accumulator 7 through piping 9 by the manual operation of change-over lever 8a, and the directional 
selecting valve 8 is connected to the center joint 1 1 through piping 10. 

[0010] Drawing 4 is the oil pressure circuit diagram showing the configuration of the car height adjusting 
device concerning the gestalt of operation of the 1st of this invention. As shown in drawing 4 , the 
accumulator 7 is further connected to the Maine hydraulic power unit 13 through the oil pressure pilot 
operated directional control valve 12 through the directional selecting valve 8 and center joint 1 1 which 
were mentioned above. Pilot port 12a of the oil pressure pilot operated directional control valve 12 is 
connected to the pilot hydraulic power unit 1 6 through the solenoid operated directional control valve 1 4 
and the lock valve 15. The location is switched by actuation of the gate locking lever 86 in which the lock 
valve 15 was formed in the driver's cabin 85. That is, if the gate locking lever 86 is operated in a discharge 
location, it will be switched to location (b), and if operated in a lock location, it will be switched to location 
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(b). If the solenoid 14a is excited by the electrical signal I mentioned later, a solenoid operated directional 
control valve 14 will be switched to it by location (b), respectively, if solenoid 14a is demagnetized by 
location (b). 

[001 1] If both a lock valve 15 and the solenoid operated directional control valve 14 are switched to location 
(b), the pilot pressure from the pilot hydraulic power unit 16 will be supplied to pilot port 12a of the oil 
pressure pilot operated directional control valve 12, and the oil pressure pilot operated directional control 
valve 12 will be switched to location (b). The pressure oil from the Maine hydraulic power unit 13 is 
supplied to a directional selecting valve 8 by this. Moreover, if at least one side of a lock valve 15 and a 
solenoid operated directional control valve 14 is switched to location (b), pilot port 12a of the oil pressure 
pilot operated directional control valve 12 will be opened for free passage by the tank, and the oil pressure 
pilot operated directional control valve 12 will be switched to location (b). Supply of the pressure oil to a 
directional selecting valve 8 is suspended by this, and car height adjustment is forbidden. 
[0012] A directional selecting valve 8 is a 3 port 3 location change-over valve, for example, consists of ball 
valves as shown in drawing 5 . If a directional selecting valve 8 is switched to location (**), A port will be 
open for free passage to a P port, and if switched to a location (Ha), A port will be open for free passage in T 
port. Moreover, if switched to location (b), as shown in drawing 5 , A port will be completely blocked from 
a P port and T port, that is, the ullage from A port will serve as zero. 

[0013] As shown in drawing 4 , drawing 5a of area A2 was prepared in the duct 5 where drawing 6a of area 
Al opens the cylinder block 3 of a pair for free passage in the duct 6 connected to an accumulator 7, 
respectively, respectively, and the relation of A1>A2 is materialized at least in these drawing 5a and 6a. 
Therefore, if a cylinder 2 contracts and a high-pressure oil is supplied in a duct 5, the pressure oil will 
extract and will be accumulated to an accumulator 7 through 5a and 6a, and the pressure-accumulating 
pressure oil will be supplied to each cylinder 2 so that a car body may be returned to a center valve position. 
In this case, an accumulator 7 functions as a spring which mainly absorbs vibration, and the drawing 5a and 
6a as a resistor functions as a damper which mainly decreases vibration. The property of these springs and 
dampers is determined by the gas pressure enclosed with the accumulator 7, and the area of Diaphragms 5a 
and 6a. 

[0014] A duct 5 branches in two hands within a cylinder block 3, one side is connected to bottom room 2b 
of a cylinder 2 through a pilot check valve 17, and another side is connected to rod room 2c of a cylinder 2 
through drawing 5b of area A3 (<A1), and a pilot check valve 17. The pilot port of a pilot check valve 17 is 
connected to the pilot hydraulic power unit 16 through the solenoid operated directional control valve 18, 
and the drive of a pilot check valve 1 7 is controlled by change-over of a solenoid operated directional 
control valve 1 8. If the solenoid 18a is excited by the electrical signal I mentioned later, a solenoid operated 
directional control valve 18 will be switched to it by location (b), respectively, if solenoid 18a is 
demagnetized by location (b). 

[0015] If a solenoid operated directional control valve 18 is switched to location (b), the pressure oil from 
the pilot hydraulic power unit 16 will be supplied to the pilot port of a pilot check valve 17. By this, a pilot 
check valve 17 functions as a mere open valve, and becomes movable [ oil sac 2b of each cylinder 2, and the 
pressure oil from 2c ] (unlocking condition). In addition, at this time, the flow of the pressure oil of bottom 
room 2b and rod room 2c is extracted, and is regulated by 5b, namely, diaphragm 5b functions as a damper 
which mainly decreases vibration. If a solenoid operated directional control valve 1 8 is switched to location 
(**), supply of the pressure oil from the pilot hydraulic power unit 16 stops, a pilot check valve 17 will 
function as a usual check valve, and oil sac 2b of each cylinder 2 and migration of the pressure oil from 2c 
will be forbidden by this (lock condition). 

[0016] Drawing 6 is the electrical diagram of the car height adjusting device concerning the gestalt of the 1st 
operation. The brake switch 21 with which an electrical circuit is switched to transfer switch 2 IT, P contact 
2 IP, and W contact 21 W corresponding to each mode of transit, parking, and an activity as shown in 
drawing 6 , The car height adjustment switch 22 which orders it car height adjustment by actuation from a 
driver's cabin 85, A power source 23 and relays 24, 25, and 26 constitute a relay circuit. Supply of the 
electrical signal I to the solenoids 14a and 18a of solenoid operated directional control valves 14 and 18, the 
solenoid 27 for parking-brake discharge, and the solenoid 28 for activity brake actuation is controlled by this 
relay circuit, respectively. 

[0017] If drawing 6 is explained in full detail, 21s of contact commons of the brake switch 21 is connected 
to a power source 23 at the solenoid 28 of the for coil 26c of relay 26, and for activity brake actuation in W 
contact 21 W at the solenoid 27 of the for a-contact 24a of relay 24, coil 25c of relay 25, and for parking- 
brake discharge in transfer switch 2 IT, respectively, and P contact 21P are opened wide. The brake switch 
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21 is switched to the W contact 21 W side, if the solenoid 28 for activity brake actuation is excited, an 
activity brake will operate, the brake switch 21 is switched to the P contact 21 P or W contact 21 W side, and 
if the solenoid 27 for parking-brake discharge is demagnetized, a parking brake will operate. In addition, an 
activity brake and a parking brake are well-known things, and the illustration is omitted. 
[0018] B-contact 24b of relay 24 is connected to a-contact 26a of relay 26, 26s of contact commons of relay 
26 is connected to a power source 23 for solenoid 18a of a solenoid operated directional control valve 18 at 
24s of contact commons of relay 24, respectively, and b-contact 26b of relay 26 is opened wide. Moreover, 
the car height adjustment switch 22 is connected to a-contact 25a of relay 25, 25s of contact commons of 
relay 25 is connected to a power source 23 for solenoid 14a of a solenoid operated directional control valve 
14 at the car height adjustment switch 22, respectively, and b-contact 25b of relay 25 is opened wide. 
Therefore, if the brake switch 21 is switched to the P contact 21P or W contact 21 W side, relay 25 will be 
switched to the a-contact 25a side, if the car height adjustment switch 22 is turned on in this condition, it 
will connect with a power source 23 and solenoid 14a of a solenoid operated directional control valve 14 
will be excited. Moreover, if the brake switch 21 is switched to the P contact 21P side and the car height 
adjustment switch 22 is turned on, relay 24 and relay 26 are switched to the b-contact 24b and a-contact 26a 
side, respectively, it will connect with a power source 23 and solenoid 18a of a solenoid operated directional 
control valve 18 will be excited. Furthermore, if the brake switch 21 is switched to the transfer switch 2 IT 
side, relay 24 is switched to the a-contact 24a side, it will connect with a power source 23 and solenoid 18a 
of a solenoid operated directional control valve 1 8 will be excited. 

[0019] Then, actuation of the car height adjusting device concerning the gestalt of the 1st operation is 
explained more concretely. 

(1) In transit mode transit mode, as shown in drawing 6 , the brake switch 21 is switched to the transfer 
switch 21T side. While the solenoid 28 for activity brake actuation is demagnetized by this and an activity 
brake is taken off, the solenoid 27 for parking-brake discharge is excited, and a parking brake is canceled. 
Moreover, coil 25c of relay 25 energizes, relay 25 is switched to the b-contact 25b side, the circuit to 
solenoid 14a of a solenoid operated directional control valve 14 is cut by this, solenoid 14a is demagnetized, 
and a solenoid operated directional control valve 14 serves as location (b) by it. Furthermore, by cutting the 
circuit to coil 26c of relay 26, while relay 26 is switched to the a-contact 26a side, the circuit to coil 24c of 
relay 24 is cut, relay 24 is switched to the a-contact 24a side, solenoid 1 8a is excited, and a solenoid 
operated directional control valve 18 serves as location (b). In addition, demagnetization of solenoid 14a in 
transit mode and excitation of solenoid 18a are unrelated to actuation of the car height adjustment switch 22. 

[0020] In the hydraulic circuit of drawing 4 , if solenoid 14a is demagnetized as mentioned above, a 
solenoid operated directional control valve 14 will be switched to location (b), and pilot port 12a of the oil 
pressure pilot operated directional control valve 12 will be opened for free passage by the tank. The oil 
pressure pilot operated directional control valve 1 2 is switched to location (b) by this, and the P port of a 
directional selecting valve 8 is opened for free passage by the tank by it. Moreover, if solenoid 18a is 
excited as mentioned above, a solenoid operated directional control valve 1 8 will be switched to location 
(b), and the pressure oil from the pilot hydraulic power unit 16 will be supplied to the pilot port of a pilot 
check valve 17. By this, a pilot check valve 17 functions as a mere open valve, and becomes movable [ the 
pressure oil between bottom room 2b of each cylinder 2, rod room 2c, and an accumulator 7 ]. In addition, in 
transit mode, since it is switched to the center valve position which shows a directional selecting valve 8 to 
drawing 5 by the manual operation of change-over lever 8a in which the frame 87 was formed caudad, 
therefore the change-over lever 8 is not operated during transit, the outflow close of the pressure oil from a 
directional selecting valve 8 is prevented. 

[0021] In such transit mode, if vibration of a high cycle is inputted into piston rod 2a through a tire 91 and 
an axle 1 with the irregularity of a road surface at the time of high-speed transit of an activity car After 
extracting, moving to an accumulator 7 through 5a and 6a and accumulating pressure to an accumulator 7, a 
part of pressure oil (dynamic pressure oil) from the cylinder 2 (cylinder of the contracted one) of the high- 
tension side is supplied to each cylinder 2 so that a car body may be returned to a center valve position. At 
this time, an accumulator 7 functions as a spring which absorbs vibration of piston rod 2a, and serves as 
such a hard suspension that the gas pressure of an accumulator 7 is high. Moreover, Diaphragms 5a, 5b, and 
6a function as a damper which regulates transfer of vibration, a cylinder 2 stops being able to stroke them 
easily and attenuation nature increases them, so that a diaphragm is small. Even if it is the case where the 
axle 1 moved up and down or rocked to the frame 87, and a tire 91 receives external force from a road 
surface during transit by telescopic motion of the cylinder 2 accompanied by migration of such a pressure 
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oil, it prevents that the external force is directly transmitted to a frame 87. In addition, if the cylinder 2 on 
either side expands and contracts to hard flow mutually by the case where the axle 1 moved up and down 
when the cylinder 2 on either side expanded and contracted in this direction by the case where the both sides 
of the tire 91 on either side receive the external force of the same direction in this case etc., and only one 
side of a tire on either side receives external force etc., an axle 1 will rock. 

[0022] Moreover, if vibration of a low cycle is inputted into piston rod 2a with the irregularity of a road 
surface at the time of low-speed transit of an activity car, a pressure oil (static pressure oil) will be supplied 
to the cylinder 2 of the low-tension side from the cylinder 2 of the high-tension side, and the pressure of 
each cylinder 2 will become equal. By this, even if irregularity is in a road surface, the ground pressure of a 
tire 91 can be held equally, and the stability of an activity car can be raised. On the other hand, the pressure 
of each cylinder 2 becomes equal at the time of a halt of an activity car, the flow of a pressure oil stops, and 
a cylinder 2 stands it still in the location where the gravity W from an attachment 84 and the force F of 
acting on piston 2p in a cylinder 2 were balanced (W=F). In addition, the force F of acting on piston 2p in 
this case will become F=Px (S1-S2), if the pressure in S2 and a cylinder 2 is set [ the projected net area of 
piston 2p by the side of the bottom room 2 ] to P for the projected net area of piston 2p by the side of S 1 and 
rod room 2c. 

[0023] (2) In parking mode parking mode, as shown in drawing 6 , the brake switch 21 is switched to P 
contact 2 IP. Both the solenoid 27 for parking-brake discharge and the solenoid 28 for activity brake 
actuation are demagnetized, a parking brake operates, and an activity brake is taken off by this. Here, if the 
car height adjustment switch 22 is turned off (open), while solenoid 14a of a solenoid operated directional 
control valve 14 will be demagnetized, the circuit to coil 24c of relay 24 is cut, relay 24 is switched to the a- 
contact 24a side, and solenoid 18a of a solenoid operated directional control valve 18 is demagnetized. 
[0024] If Solenoids 14a and 18a are demagnetized as shown in drawing 4 , both the solenoid operated 
directional control valves 14 and 18 will be switched to location (b). While the oil pressure pilot operated 
directional control valve 12 is switched to location (b) and the P port of a directional control valve 8 is 
opened for free passage with a tank, supply of a pressure oil in the pilot port of a pilot check valve 1 7 stops, 
a pilot check valve 1 7 turns into a check valve, and oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c are forbidden by this. 

[0025] Although the class of attachment 84 to be used can adjust a car height in a desired height location 
with the gestalt of this operation, this adjustment is performed in parking mode. Hereafter, adjustment (car 
height adjustment) of a height location is explained. It is equipped with the attachment 84 of the standard 
weight w as initial condition, and as shown in drawing 7 (a), the amounts LI and L2 of the contraction 
direction of a cylinder 2 and the elongation direction which can be stroked presuppose that piston 2p is 
standing it still in the respectively equal (L1=L2) location. Here, if it exchanges for attachment 84of weight 
W (>W) ! as shown in drawing 7 (b), a cylinder 2 will contract, the car height by the side of before will 
become low, and amount Llwhich can be stroked' of the contraction direction will become small (L1'<L1). 
moreover, it is shown in drawing 7 (c) — as — weight W — if it exchanges for 'attachment 84of '(<W)" — a 
cylinder 2 — elongating — the car height by the side of before — high — becoming - amount L2 which can be 
stroked' of the elongation direction — 'becomes small (L2"<L2). thus — if an attachment 84 is exchanged — a 
car height — low — or — high — becoming — the amount LI of the contraction direction or the elongation 
direction which can be stroked — ", L2" become small, and a suspension function cannot fully be 
demonstrated, but a degree of comfort gets worse, in order to prevent this, car height adjustment is 
performed, and when an attachment 84 is exchanged, it maintains at a proper car height 'LI -L2' and LI — 
'=L2'\ [ for example, ] 

[0026] Since the brake switch 21 is switched to P contact 21 P in parking mode as shown in drawin g 6 , the 
coils 25c and 26c of relays 25 and 26 are not energized, but relays 25 and 26 are switched to the a- 
contact25a and 26a side, respectively. Here, if it is going to perform car height adjustment and the car height 
adjustment switch 22 is turned on (close), while solenoid 14a of a solenoid operated directional control 
valve 14 will be excited, coil 24c of relay 24 energizes, relay 24 is switched to the b-contact 24b side, and 
solenoid 18a of a solenoid operated directional control valve 18 is excited. 

[0027] If Solenoids 14a and 18a are excited as shown in drawing 4 , both the solenoid operated directional 
control valves 14 and 18 will be switched to location (b). Moreover, in performing car height adjustment, it 
carries out lock actuation of the gate locking lever 86, and a lock valve 15 is switched to location (b). The 
pressure oil from the pilot hydraulic power unit 16 is supplied to pilot port 12a of the oil pressure pilot 
operated directional control valve 12, while the oil pressure pilot operated directional control valve 12 is 
switched to location (b) by this, the pressure oil from the pilot hydraulic power unit 16 is supplied to the 
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pilot port of a pilot check valve 17 by it, and a pilot check valve 1 7 is made an open valve. 
[0028] Hefe,in order that a cylinder 2 may be in the condition (LT<2') of drawing 7 (b) and may consider as 
the condition of L1-L2', in expanding a cylinder 2, change-over lever 8a is operated and it switches a 
directional selecting valve 8 to location (b). Then, the pressure oil from the Maine hydraulic power unit 13 is 
supplied to oil sac 2b of each cylinder 2, and 2c through a directional selecting valve 8, respectively, the 
force F (force of the elongation direction) of acting on piston 2p by this becomes large, a cylinder 2 is 
elongated and a car height becomes high. Moreover, in order that a cylinder 2 may be in the condition 
(L1">L2") of drawing 7 (c) and may consider as the condition of Lr f =L2 ,! 5 in shrinking a cylinder 2, 
change-over lever 8a is operated and it switches a directional selecting valve 8 to a location (Ha). Then, oil 
sac 2b of each cylinder 2 and the pressure oil from 2c are discharged by the tank through the tank directional 
selecting valve 8, the force F of acting on piston 2p by this becomes small, a cylinder 2 contracts and a car 
height becomes low. thus, if a car height is adjusted and a car height reaches a predetermined value (LI -L2' 
and LI — the value in which "=L2" is materialized), change-over lever 8a will be operated and a directional 
selecting valve 8 will be switched to location (b). 

[0029] (3) In activity mode activity mode, the brake switch 21 is switched to the W contact 21 W side. The 
solenoid 28 for activity brake actuation is excited by this, the solenoid 27 for parking-brake discharge is 
demagnetized, and both an activity brake and a parking brake operate by it. Moreover, while coil 25c of 
relay 25 does not energize but relay 25 is switched to the a-contact 25a side, the coil of relay 26 energizes 
and relay 26 is switched to the b-contact 26b side. Therefore, ON actuation of the car height adjustment 
switch 22 is carried out accidentally, even if coil 24c of relay 24 energizes, solenoid 18a of a solenoid 
operated directional control valve 1 8 is not excited, but a solenoid operated directional control valve 1 8 is 
switched to location (b), and a pilot check valve 17 functions as a check valve. If ON actuation of the car 
height adjustment switch 22 is carried out accidentally, solenoid 14a of a solenoid operated directional 
control valve 14 will be excited, a solenoid operated directional control valve 14 will be switched to location 
(b), but since lock actuation of the gate locking lever 86 is carried out in activity mode, a lock valve 15 is 
switched to location (b), a pressure oil is not supplied to the oil pressure pilot wave's 12 pilot port 12a, but 
the P port of a directional selecting valve 8 is opened for free passage by the tank. Thus, oil sac 2b of each 
cylinder 2 and migration of the pressure oil from 2c are forbidden by a pilot check valve 1 7 functioning as a 
check valve, and the P port of directional-selecting- valve 8a being opened for free passage with a tank. 
Consequently, even if it operates change-over lever 8a, a car height does not change. 
[0030] In activity mode, since a pilot valve is supplied through a lock valve 15, if it is going to drive an 
attachment 84, for example and a non-illustrated control lever is operated, the pilot pressure oil proportional 
to the control input of a control lever will be led to a pilot type control valve, a control valve will be 
operated, and the activity of digging etc. of the pressure oil from the pilot hydraulic power unit 16 will be 
attained by this. Since oil sac 2b of each cylinder 2 and migration of the pressure oil from 2c are forbidden 
at this time, a cylinder 2 can work by being stabilized in the state of a suspension lock, without not being 
stroked but the reaction force (digging reaction force) by digging being absorbed by the accumulator 7. 
[0031] Thus, according to the gestalt of the 1st operation, the change-over valves 12, 14, and 15 switched to 
actuation of the brake switch 21 or the gate locking lever 86 by interlocking are formed. Only where it 
operated the parking brake and the gate locking lever 86 is operated to a lock location (activity prohibition 
condition) That is, since the pressure oil was supplied to the P port of a directional selecting valve 8 only at 
the time of parking mode selection and car height adjustment by actuation of change-over lever 8a was 
enabled, car height adjustment is not carried out at the time of transit and an activity. Consequently, since oil 
sac 2b of each cylinder 2 and migration of the pressure oil from 2c were forbidden by the check valve 1 7 at 
the time of an activity while a setup of each part concerning the suspension engine performance became 
easy, since a car height adjustment function did not need to be taken into consideration at the time of transit, 
it can work without sense of incongruity, sensing digging reaction force. Moreover, since car height 
adjustment was forbidden whether prepare a relay circuit, and ON actuation of the car height adjustment 
switch 22 is accidentally carried out by the brake switch 21, relay 24 - 26 grades at the time of transit and an 
activity or change-over lever 8a was operated at the time of an activity (not operated at the time of transit) or 
(so-called interlocking), car height adjustment [****/ U n-] can be prevented. Furthermore, since the car 
height adjustment at the time of transit and an activity was forbidden, the pressure of a cylinder 2 is not 
frequently controlled using the pressure oil from the Maine hydraulic power unit 13, and fuel consumption 
is reduced. 

[0032] - Gestalt- drawing 8 of the 2nd operation is the oil pressure circuit diagram showing the 
configuration of the car height adjusting device concerning the gestalt of operation of the 2nd of this 
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invention. In addition, the same sign is given to the same part as drawing 4 , and, below, the difference is 
mainly explained. As shown in drawing 8 , the car height adjusting device concerning the gestalt of the 2nd 
operation The directional selecting valve 8 of drawing 4 , the oil pressure pilot operated directional control 
valve 12, a lock valve 15 and a solenoid operated directional control valve 14, and the electromagnetic- 
control valve 31 that controls the flow of the pressure oil from the Maine hydraulic power unit 13 to each 
cylinder 2 instead of the relay circuit of drawing 6 , The controller 30 which controls the drive of the 
electromagnetic-control valve 31, and the stroke sensors 32 and 33 which detect the amounts zl and z2 of 
strokes of each cylinder 2 from the criteria location zO (it considers as the condition of drawing 7 (a) with 
the gestalt of this operation), It has gate lock switch 86a turned on / turned off with discharge/lock actuation 
of the gate locking lever 86. In addition, although illustration is omitted, the solenoid 26 for parking-brake 
discharge and the solenoid 27 for activity brake actuation are connected to the brake switch 21 like drawing 
4 , respectively. 

[0033] The stroke sensors 32 and 33, gate lock switch 86a, the brake switch 21, and the car height 
adjustment switch 22 are connected to a controller 30. By the controller 30, processing which is later 
mentioned based on these input signals is performed, and a control signal I is outputted to the solenoids 31a 
and 31b of the electromagnetic-control valve 31, and solenoid 18a of a solenoid operated directional control 
valve 18, respectively. 

[0034] Drawing 9 is a flow chart which shows an example of the processing performed by the controller 30. 
This flow chart is started by ON of for example, an engine key switch (un-illustrating). First, it judges to any 
the brake switch 21 is switched by the signal from the brake switch 21 at step SI. If judged with the brake 
switch 21 having been switched to the P contact 21P side, it will progress to step S2 and the car height 
adjustment switch 22 will judge whether it is ON. If step S2 is affirmed and it will be progressed and denied 
by step S3, it will progress to step SI 3. At step S3, gate lock switch 86a judges whether lock actuation of 
being [ 86 ] ON, i.e., the gate locking lever, is carried out. If step S3 is affirmed, and it will progress to step 
S4 and will be denied, it will progress to step SI 1. In step S4, a control signal I is outputted to solenoid 18a 
of a solenoid operated directional control valve 18, and solenoid 1 8a is excited. As shown in drawing 8 , a 
solenoid operated directional control valve 18 is switched to location (b) by this, the pressure oil from the 
pilot hydraulic power unit 16 is supplied to the pilot port of a pilot check valve 17, and a pilot check valve 
1 7 functions as an open valve by it. 

[0035] Subsequently, the detection values zl and z2 from each stroke sensors 32 and 33 are read at step S5. 
At step S6, the average (zl+z2) (/2) of each of those detection values zl and z2 is calculated, it is subtracted 
from the desired value za (for example, 0, L1=L2 [ i.e., ], conditions) set up beforehand, and deflection a 
(=za- (zl+z2)/2) is calculated. Subsequently, if it judges and affirms whether deflection a is larger than the 
predetermined upper limit alpha 1 (for example, l.Olxa) at step S7 and will be denied by step S8, it will 
progress to step S9. At step S8, a control signal I is outputted to solenoid 31a of the electromagnetic-control 
valve 31, solenoid 31a is excited, and it returns to step S5. The electromagnetic-control valve 31 is switched 
to location (b) by this, and the pressure oil from the Maine hydraulic power unit 13 is supplied to oil sac 2b 
of each cylinder 2, and 2c. Consequently, a cylinder 2 develops and a car height becomes high. On the other 
hand, in step S9, if it judges and affirms whether deflection a is smaller than the predetermined lower limit 
alpha 2 (for example, 0.99xa) and will be denied by step S10, it will progress to step SI 1 . At step S10, a 
control signal I is outputted to solenoid 31b of the electromagnetic-control valve 31, solenoid 31b is excited, 
and it returns to step S5. The electromagnetic-control valve 3 1 is switched to a location (Ha) by this, and the 
pressure oil from each cylinder 2 is discharged by the tank by it. Consequently, a cylinder 2 contracts and a 
car height becomes low. At step SI 1, the output of the control signal I to the solenoids 31a and 31b of the 
electromagnetic-control valve 31 is suspended, and the return of the solenoids 31a and 31b is demagnetized 
and carried out. The electromagnetic-control valve 3 1 is switched to location (b) by this, and the circuit by 
the side of a cylinder 2 is blocked from the Maine hydraulic power unit 1 3 and a tank. 

[0036] Moreover, if judged with the brake switch 21 having been switched to the transfer switch 21 T side at 
step SI, it will progress to step SI 2, and a control signal I is outputted to solenoid 18a of a solenoid operated 
directional control valve 18, solenoid 18a is excited, and it progresses to step SI 1 . A solenoid operated 
directional control valve 18 is switched to location (b) by this, the pressure oil from the pilot hydraulic 
power unit 16 is supplied to the pilot port of a pilot check valve 17, and a pilot check valve 17 functions as 
an open valve by it. Consequently, oil sac 2b of each cylinder 2, and 2c and an accumulator 7 are open for 
free passage, a suspension works (suspension unlocking condition), and the vibration at the time of transit is 
absorbed and decreased. Furthermore, if judged with the brake switch 21 having been switched to the W 
contact 21 W side at step SI, it will progress to step SI 3, and the output of the control signal I to solenoid 
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18a of a solenoid operated directional control valve 18 is suspended, solenoid 18a is demagnetized, and it 
progresses to step SI 1. A solenoid operated directional control valve 18 is switched to location (b) by this, 
supply of a pressure oil in the pilot port of a pilot check valve 1 7 is suspended, and a pilot check valve 1 7 
functions as a check valve by it. Consequently, oil sac 2b of each cylinder 2 and receipts and payments of 
the pressure oil from 2c are forbidden (suspension lock condition), and digging reaction force etc. can be 
opposed. 

[0037] in addition, about concrete actuation of the gestalt of the 2nd operation The point of demonstrating 
the suspension function by the accumulator 7 in transit mode, The point which enables car height adjustment 
when a parking brake operates in parking mode and lock actuation of the gate locking lever 86 is carried out, 
And since the fundamental actuation of the point which blocks oil sac 2b of each cylinder 2 and 2c in 
activity mode is the same as that of the gestalt of the 1st operation, the explanation is omitted. 
[0038] Thus, since the car height was automatically adjusted based on the detection values zl and z2 from 
the stroke sensors 32 and 33 by switching the electromagnetic-control valve 3 1 by the command from a 
controller 30 according to the gestalt of the 2nd operation, the time and effort of operating a directional 
selecting valve 8 manually can be saved, and the effectiveness of car height tuning improves. 
[0039] As mentioned above, while this invention enables car height adjustment at the time of parking and 
forbidding car height adjustment at the time of transit and an activity, a suspension function is demonstrated 
at the time of transit (suspension unlocking), and it is characterized by what (suspension lock) a suspension 
function is forbidden for at the time of an activity, and this is not limited to the gestalt of operation 
mentioned above, but can carry out at various gestalten. For example, although it is open for free passage in 
the cylinder 2 on either side and the accumulator 7 was formed, you may make it form an accumulator 7 
separately every cylinder 2 in the gestalt of the above-mentioned implementation. Moreover, in the gestalt 
of the above-mentioned implementation, although the car height adjusting device was formed only in the 
front wheel, only a rear wheel may be formed in both a front wheel and a rear wheel. Furthermore, although 
each condition of transit of a car, parking, and an activity was detected based on the brake condition in the 
gestalt of the above-mentioned implementation, corresponding [ that is, ] to actuation of the brake switch 21, 
you may make it the detection value from a speed sensor (un-illustrating) etc. detect a car condition. 
[0040] correspondence with the gestalt of the above operation, and a claim — setting — a directional 
selecting valve 8 and the electromagnetic-control valve 3 1 - a cylinder flexible means — the brake switch 
21 ~ a transit detection means ~ the oil pressure pilot operated directional control valve 12, solenoid 
operated directional control valves 14 and 18, a pilot check valve 17, the brake switch 21, relays 24-26, and 
a controller 30 constitute a control means, and a lock valve 15 and the electromagnetic-control valve 31 
constitute [ the gate locking lever 86 and gate lock switch 86a ] an activity / non-working detection means 
for an activity detection means, respectively. 
[0041] 

[Effect of the Invention] Since according to invention of claims 1 and 3 permitted telescopic motion of an 
oil hydraulic cylinder, car height adjustment was enabled, telescopic motion of the oil hydraulic cylinder by 
supply of the pressure oil from the outside was forbidden at the time of transit and car height adjustment was 
forbidden at the time of un-running [ of a car ] as explained to the detail above, it is not necessary not to take 
a car height adjustment function into consideration about the design concerning the suspension engine 
performance at the time of transit, and a setup of each part concerning the suspension engine performance 
becomes easy. Moreover, since according to invention of claims 2 and 4 permitted telescopic motion of an 
oil hydraulic cylinder, car height adjustment was enabled, telescopic motion of an oil hydraulic cylinder was 
forbidden at the time of an activity and car height adjustment was further forbidden at the time of un- 
working, at the time of an activity, there is no inflow of the pressure oil accompanying car height 
adjustment, and it can work without sense of incongruity, sensing digging reaction force. 
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[0 0 1 1] D7^W7l 5i;mfia^SI#l 4 3b^t, 

tc^e (p) fcwoftAensfc, »KP7h^ 

#1 2<D/Wuy h^-h 1 2 aKIWP'y h?4ES. 

&#i 2tifiB (p) tc^j^^>xe.n§o cntjco 

T, ^^y»EMl 3*»6©Ett«%iai«»#8k:«lB 
Stl5o Sfc, P7?^;l/7l 5t«a«»#l 4<D'> 

2 h#-h 1 2 afi^y^ 

ic)ljl$n, WE/WnyUBJWfi zmm (^) 
^O^^^tlS, iintC^oT, 73ln]«J&#8'\<DEfa 

[0 0 12] »|Ri««#8t±3 3i?-h3(fi[fi«I»^T* 
0 > H 5 fc^f J: 9 ft VW ^1/7"P«J«« ti 

-Mip#-Mc)§jiu (uB On) tc«o^^e>ns 

fcA^—httT^-Mcaii-rSo ttB (p) t 



(4) 

5 

[0 0 13] S4tC^-r«fc-5tC, 7*aAU- # 7 
8;£ttStFK6fcttffii*Al©8D6 atf, -ttcoi/'J 

> ^yn y ? 3 * f-ft^nasi-r s ©is 5 £ tian« a 2 

o t\ 5/ 'J > 2 LT*B 5 rtfcttEEttitfWft 
*O£0lllttlW 5 a, 6 aSM/TT+aA 

u-^7tcsff$n, SEsnfcEi*tt*f**'t>:iiffiB 

7*ai»U-*7tt±fcfi»%»iK1-*fcrtafc 
UT«IU tStfLtttbTcO&O 5 a , 6 a tt^fcfift 

0 5 a, 6 aOffi«CJ:oTftll«n4. 
COO 1 4] f 85 ttf 'J V^n y ^ 3 rtTl$K» 

:/$f20#h&S2bfc«RSn, ffi^tiffi*A3 « 
Al) O»0 5 bWn? h^x>y^#l 7^/TLT 
S/U>^2©ny FS2 ctftKStiT^So >VP-y 20 
h^x>y^#l 7WDy h^-htt«KWft#l 8 

WJft^f 1 ScotfJ&KioT/VP-y h^x>y ^#1 7© 

rauAWtv^ns. «m#i 8 a, bbzm-sbshi 

^ 1 CtoTfOVU/'l' F 1 8 atfEMfrStlS&ffli 
(p) {c, yuy>f F 1 8 aft^«Sn6i:(fi[|l Of) 

fc*n j eftwe>iw.&n*. 

[0 0 15] «&«$#1 8*>Hftfi (P) {C^^^^-S 
£<fcoT, /WD7Ffi7^1 7 

*#hi»£2 bfcn-y FS2 c cOEfacOrfitftti&O 5 b 
fcfc-atfcSJSft, t%t>*>. $0 5 b{i±lc*B®j£M 

(f) K939&*e>ft5£, /Way btSEiHl 6fr£ 
OEH&CfltieatfJtSft, CtUCfcoT, /Vfayh? 
x-y^7#l 7&ffl^c0^x>y*#£LT$^U &S"J 
y#2<omw.z b. 2 c^6OE}S<0»»*^±«na 40 

[0016] 06ti, ^ i <Dmn<mmic&t>zmnffl 

fi£B<Dttatlsll&lin?&5 Q B6fc^ , f«fc5fc, ««@ 
Ktijtfir, HH> fWO*t-HK:*«SbTT»jS2 1 
T, PJ&&2 1 P, Wlfo£2 1 Wtc^m^n^TV 
-*X^>y?-2 1 fc, S$E^8 5fr&<D»mcJ:oT$ 

»Mfi%^-r5*iawfiEx>r7^2 2£, «B2 3 

fc, UU-2 4. 2 5, 2 6fcfc«fcoTUU— ElKfcfllJS 
U COUU-lHlBSKAorWKWlft^l 4, 1 8 C0V 
py^F 1 4 a. 1 8 a, fif^U-tSftflJOVU/ 50 
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W F 2 7 *5«fctffl*/U-*fHftffl©V -f F 2 

[0 0 17] @6%S¥jiir6fc, 7l/-*7>^-v^2 1 
©4±fflji^2 1 s«*«2 3(C T&£2 1 TtiUU- 
2 4COa&^2 4 atVU-Z 5C0P^;l/2 5 c fcS$ 

•jis-s-tmmwisy^vz 7t, wjg£2 iw&y 
U-2 6©P^2 6 c mm7u-*imm<Dvis; 

-YF2 8{cW?n&M£ft, PSj£2 1 PttWftSn 
TVSo 7"U-*X^y^2 1^WM2 1 W{P,iW?J 0 

&*.e>n, ftm7v-*ttmm<Dv f 2 8*« 

#PJ&£2 1 PffllJ, &5VHiW&£2 lWflp\«Jt>fc*. 

en, s* 7is-*&f%m<Dv usj f 2 7 tfis«sn 

$yu-*&jgft]cokcoT*;&D, ^coia^liWf 3 0 
[0 0 18] WK«J»#1 8©VUy^Hl 8atiUU 
-2 4 0ttii»jS2 4 sK, UI/-2 4<Db«jS2 4 b 
t± U U- 2 6 CO a 1&&2 6 a U U— 2 6 ©ftiH&S 

2 6 sf±«g2 3 t^-n^nsafsn, yu-2 6<ob 

&£2 6 b«BBttSttT^5o Sfc* 4 CO 

yUy-TF 1 4 afcfc*ffiSIS;W'y?-2 2(C, SffifflS 
X-fy^Z 2fiU U-2 5COag^2 5 ate, 'Jb- 2 
5 C0« 2 5 s {±*M 2 3 fc * tt^ftftttS tl, 'J 
U-2 5©b»j£2 5 bttMttSnTV*., tfc^o 
T, yU-+X^-yf-2 l#P»j£2 1 PWStHiW 
g,^2 1 Wlll'\«It)SiA6n*i:'JU-2 5^aM2 
5a«^0»*6n, CC0^-r-$iSI@SX-i'-yf-2 

2A^y?n§t, «M«Si#i 4coyuy^Fi 4 a 
^•y^2 i^pftjS2 1 p{W(c^o^^.p.n, MMmm 

7>Jv?-2 2tf*y£tlZ£. U U-2 4*J«fct>*>J U- 
2 6 3b^n€nbftjS2 4 b<HiJ*3<ktfa^2 6 aiJtc 

^jo^x.e.n, e«8^#i 8 coy uy-r f i 8 a(i* 
ag2 3tmffi.ztixW)Mznz>o j?.^ yu-+y>-r 

-yf-2 l*^T»jiS2 1 TffiiM0$x.e.n3£, U U- 
2 4(±a^2 4 affliJ^O&X-eft, 1 8 

ovu/f ki 8 aimm 3tm^nxmm^n 
[0019] i^^t, %i<Dnm<D&mfc&t>%m&M 

( 1 ) Mi*- F 

•y^2 1A<T»jS2 1 TfliJ^WOftAenSo cntCck 

ot, f^H^u-^Wfflcoyuy^ F2 8«^n 
ffimtDvussf v2 7tf®mzn?mM7u-*t>w%k 

$ti?>o Sfc, <J U-2 5con^;l/2 5 ctfiMSftT 
'J 1/-2 5ttbft^S2 SbSJ^Oft^ftn, cntcj; 
oT, 4 coy Uy^ F 1 4 a 'NComSSA^ 

wsnTvi/y-r f 1 4 a&rmzn, nmw&n 1 4 



(5) 
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Mim (-O t%.%„ $e>{c, UP-26©n^/I/26 
c ^OHK^WrStiT >JU-2 6tta»jS2 6a WJ^ 

<0@BS*^»r? ttT U U- 2 4 tt a «j& 2 4 a fflKtf] 0 

ssa &*u v u/v f 1 8 a jia«snT*««»# 1 

8tttifl (a) £:&3 0 jfcfrt-FfcfcttSVU 
F 1 4 a©» fcJctfVU/l' F 1 8 aOEMtt 

[0 0 2 0] 0 4©?ftE|H]SStCt5V^T, A3)jEL/'c«fc?fC 
v f 1 4 a #?Hj^n5 fcWKSJ&# 1 4 tittB 10 

jt&ti, £fa«S^8<DP#-M4*y*t!:jgjlStt 
So £fc, mi£Lfc£oiCVU/-r F 1 8a«i£tl 

8tt(M (o) fcU!J08S?l6tl, 
p-y FfSEiKl 6i!p6<DEiW/Unf hfiy^l 

y#2<D# F AH 2 b £ P >y FIE 2 c > *><ktf7 20 

fdZJ&U/S-S a©#»«mj:«fc»)^«J*#8ttig5 

[00 2 1] CCkSajfefTt-FfcfcVvr, flRtffP 
SI* M©iS3i^tf ^ SSfficDIHItatc J: t> *1M * ;KD1S 
i&tf*-^ 9 1 ,7**;H ^Ltahyu7 F2 

Jj<Di/Vy?) frWEM (iftW^Etft) ©HflttRO 
5 a, 6 a^imaAlz-^T^^lU 7+ 
a£U-*7K:»EEStt;fc», *f**+fi(ftWctB»« 

5 >'£ , 2'\0«&snSo coil 

7*aAU-*7«tfXF>P>y F2 a (DffiM%Wit&t 
S^*fcbT«iU 7*ai»U-*7©#*Ejb<ffi^ 
{iHSV^+J-X^^^ayt^So 5 a, 5 b, 

6attlS!l(l0^^ffl-r5^^LT^U &9 
tf/jx $ v ^ ( J if U > ? 2 X F a - * L tc < < 4 o T U 

Tl&SfcttlSI&U j^T^fc*^^ l^SSffl^e.^ 

ifi»fii*tiS<o%WifrSo fefeco 
^^9 1 03R»*^-^|S|On^%Sttfc«^-eJE 
fe<D->U y^*2ft^/3(Sit#ffi-r5i;7^x;l/ 1 tf±T 

^T&*i©^'Jy^2^Sl/^CjM73|plfCff*i-rSt7 

[0022] i-fc, f^at»j?s<offia3EfT«f, sssoiHifl 50 
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fCfcOfi^^/I/OlgSft^tr^FVay F2 afcA^S 
flSi:, iUEffliJcD^D >^2frofgE{IJ<Dv"J ^^"2^ 

^•V9 l<D&«lE£^L<®}^5Ci:tfT*£, f^»* 

mommtWltL, 7*>y? L y>'F8 4fr£>©a;*jWi: 

(W=F) LfcfiBT->»Jy^2ttSI±-r5o **S. C 
<0«^, exh>2 pKf^ffl-r**Ft±, ^>AM2ffliJ 
<DVXh>2 pCDgEffi«£Sl, P-y FS2 cfljOfcf 
XF>2 p£>gEffiii£S2, ">'J>^2rt©E**P 
fc-TSfc, F = Px (S1-S2) 

[0 0 2 3] (2) HSt-F 

•yf-2 i#Pl&£2 1 P^O^etiSo cftfCcfco 
T> B*7l/-*IMM!©V I'^-l' F 2 7 i^H7P- 

^{mm<Dv\y/^v2 8itt^cmmsn. a$7u 

MMW*^?^ 2tf*7 (BB) :£ti34:, 
#1 4CDVU/-TF 1 4 a«?tl-5i:ht!c, UU 
-2 4 03^2 4 c'NOBBtftfJBhStlTy 1^-2 4 
tfaM2 4 aflp\«0»*6n, 1 8©V 

uy-TF 1 8a«i?n§„ 

[0 0 2 4] 04kl7jVr<fc?C y uy-t' F 1 4 a, 1 
8 a *^«tns 1 4, 1 8«tttcfiK 

Of) tcgjy$*£n3o ^ntcJ;oT, fflE^-ra-y 

f«^#i 2&&K c>r) (cwom&n, 

8<DPJi?-F(i^>^i:Ma^n5i:i:fe{c, /Uay 
hfiy*#l 7tD/Wn«y F^-F^OEJAW^li 
ffihsn, /WD7hfiy7#17(ifi7^tft 
oT#->'J y^2CD»M2 b, 2 c*>e©JEEift©»»« 

[0 0 2 5] dO^SS©^ffiT'tt, ^fflf§7^-yf-y 
y h 8 4 CiI(cJ:oT$ia^^I^2fiIKiIt 
5 C CCOHIKiS^-FT'tf 3o W 

JB*fri:LT, 1f.TO4*«w(7)7^-y^yyF8 4^ 
g«£ft, 0 7 (a) {c^-r,k3^ ->yy^2«>iR» 
7a[p|i;ff§i73|plOXFn-^pIffiaLl. LZff*tl*ti 

mt^ (li=l2) mwx'Vxvyz pim±Lx^ 

tt%„ CCX\ m7 (b) ICTjk-f&olC, mw 
(>W) (D7^-y^y > F 8 4'lc£Wi?5t, 
^2^l6aiLTtOfllO*i«^flS<ftO, TO73[S]OXF 
n-*Rra6*Ll*tf/Jv£<&S (LI* < LI) . 
07 (c) ICTjktXolC MM\N" «W) cQ7£-y^ 
y > F 8 4 " fcSflft'T Si:, ->'J^2 tfftffi LTtudl 
©miS^ilS <%0, ^TalpJOXFP-^pr^ttLZ" 
^/h«<ft* (L2"<L2) 0 c<DJ;'5(c7^-yf-y 



(6) 
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i^fr£fc^Si#ftOXhP-^fj£MLl", L2" 

t\ 7*-yf-*yh8 4*afcLfc^te3giE**l« 
(B9*tf LI" = L2\ LI" = 12") icU-Do 
[0 0 2 6] 06tc^-r«k9t, H¥t— KKfcl^Tti 
7U-*X^-y^2 1#P»£2 1 P^OftA^n* 
<DX\ V U- 2 5 . 2 6 On-tVl/ 2 5 c , 2 6 c fcti§«£ 
nTU U-2 5, 2 6tt*n?ftaS£2 5 a, 2 6 aiJ 10 
^O^^^nSo CCT\ *SfWS*fr:fe3i:LT* 
2^*> (IB) 2ft3i:W?J$#l 
4<DV\y/-f F 1 4 atfSlBfcJftSti:^;:, 'JU-2 
4 03-01/ 2 4 ctfilttSftTU U-2 4tf btt£2 4 
bfj^0^x.€>n> ttttttlftftl 80VU/-f Fl 8 

[0027] h 4 vuy-r F l 4 a, 1 

8atfE&KSnSfc«K«J»#l 4, 1 8ttk£>fcfiEB 
(P) fcWDgU^ft&o $fc, mHBE«ff9«^lc 
t±y— hP-y* 6£p<y?ISffU P-y^/l/ 20 

7i 5£{iB (p) tcwofw.*,, cntioT, 

Py FJSffigl 6*^OEEJ*«»ff-'Wa-y h«I»#l 
2©;WD7 HjK— M 2 a'xMSn, iE^Wn-y 
h«fii#l 2fifuB (p) fc93D!M.e>n5i:i:fcK:, 

[0 0 2 8] CCT\ mtf'>U>^2«<ia7 (b) © 
ttH (Ll*<2') fcfctK Ll' = L2'©««li:-r*fe4i> 
^■Jy*f 2 gj8Slw*-8a*J* 30 

ffLT7}fo»fr8£ffiB Of) fc«Jt>8l*.3o I** 
i:, ^-fyttJEMl 3fr&©Ettff#6j9J»#8*fl-l, 

T&5"J y^2©$S2 b, 2 c fc^njptifltt&sn, 

0*0 ii^t<^t->'r^2tt#iu 

£S<, Sfc, ^'Jy^"2^07 (c) Ott«i (Ll"> 
L2") fc£t>, LI" = L2"<Dtf.mt-t%tzib~>Vy 
^2*iR»t-&5«^tet±, l?3»W*-8a«:Jiffl/t 
7jfa^$#8£ffiB 0\> fc«Jt?!M.So -TSi:, 
'J^2 0il2 b, 2 cfr50Efa#*;/*?j|n|gj& 40 

#8^/t-LT^y^tc^tB?n, cmaotwhy 

U co«fc3fcLT«5:SI»U $ 

iBf tfffiJ£IS ( L 1' = L 2' , L 1' ' = L 2" OjSft-T Sffi) 
E f m? 5 1 «J» W 8 a SrJiff L T 7? fp)^# 8 £ 
am (P) 

[0 0 2 9] (3) ff«*-F 

2 1 wijfc^jt)^s^e.n5o cntcfco-c, ffii:7*u- 
*ff»fflovuy>f K2 &tf»«;Stu so 
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iffl©yi//YK2 7*wnt, \mfu-^tm. 

2 5 c tfil«£ft-f U U- 2 5 It a 2 5 a ®K 

*XT'JU-2 6fib»Mi2 6 bflJ^OSt^SnSo L 
fctfoT, *«WS;vry?-2 2tf&oT*>J*ffS 
U U-2 4 03-OI/2 4 ctfiMSnTfefcOrajgi 

#i8<ov f 1 8 a wamttvr. wwwat 1 

8li{iB (-0 t^JOil^enT/WP-y h^x<y^# 

1 7ti^x>y^#tLT«^So *igPSX-r«yf-2 

F 1 4 attfflflKStU 1 4liffifi (o) KSJ 

?>»*.&ttStf, ffftt- Ftcfe^T^y- h P-y ? U 
/V-8 6^P<y^S#$n5<0T\ D7^W7*1 5fcfc 
fiB 0O fcgjtjftfc&ft, LftAbt, »WP-y 
h 1 2WD7 h#-M 2 aKHEWI9SSn 
•f> 35r|£iI«ft#8©P3j?-h«*>^Jcaji«nSo C 

MfllU *^|p]^#8a©p^-h*^y^i:^ji 

$n^Ci:T\ #v"J y^2COffi^2 b, 2 cib^OE 

[00 30] ftH*- FTfi/ W P -y h fflEji 16^5. 
©ffiffltiP-y^/'VUy 1 5^LT/^P-y 
t^$n§©T\ 0l|*tf7*yf-^>h8 4«rJE»L 

/^-<JDti^StJte<Jtfc/^P<y FEi^^D7 

a y v p -/WfcufrnT p y h p $ 
cnt J; o t«»j4 if off t * §c cot*, 

§->'jyy'20il2 b. 2 c*^»Ei©^i(iilt 
^nx^50T% >"J 2 fix ha-*£ft"flBI*Jfc: 
<J:?)S^ «7*aAU-*7K»iRSns 
ct^<, yx^yi/syuyttf.m-e&JZ.LXttM* 

[0031] coiatcsi <Dmm<Dim\c&z>£. 7 

U-+Xi'-y^2 1 W-ha7 7 UA-8 60}#fflc 
liu^DM^nswi 2, 1 4. 1 5^i5tt, 
a¥7L/-+^ffi) U A^O, y- 6 
%p>y^7fiB (.immikViWi) ^»ffLfc««T?0#, 
0 sm^e- KMRWtO**rtl«i^P 8 O P h 
'NBEiSS^ttSt, W»U/^-8 aOJtfffcJ;5$iS;H)IS 
^Rl^i: LfcOT\ ^l7^t3«ktfffH^c«^PS^n 

©8»£*^SH:*S i: £ fcfc, ffH^fcfe^Ttif-x >y 
^7^1 HC&vX&i/V y?2<DmM2 b. 2 c^F>0 
E«lO»»**±LfcO^ SlfiiJS^%jSi;**^iSft 
!i£<ff3rf £Cirtf?-££ 0 Sfc, 7'b-*7.^<y^ 

2 1 kU U-2 4-2 6ftioTiJ U-@K*K»t, 
jtfTl^fe <fc tfffUNft^o T^iSSISX^ 7f2 2 m 
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11 

*<&<, 

[0 0 3 2] -m2©^JS©«t8- 

■©*i«i6avr*£E@»Bi"e**. H4tra-o io 

fflffiK:fi|i3-<DflF#*ttU jaTT?tt*©ffiiSj6*±fc: 

5$]fiSHSSKfcJ:, 0 4 ©£ fri?J$# 8 , »Wd 7 
hW$#l 2, n-yi'/^l 5, fe«ktf«K«»#l 
4fcH6©UU-@K0ttfct>fc* y-fyrSEill 3fr 

1 t, «fis»jja^3 iow»*«iirr*3>:ho-5 3 

Ot, S'^uSzO (#*»©«!»-ettB7 (a) flDtt 
**a-r*Xho-^-b>-9-3 2, 3 34:, y-ha«y 20 

* ua- 8 6 <Dfm/u v ?nmcw\,>*y/*7t?> 

W§-7\s-*mmv>V\s J J F 2 6 fcfl*/'U-*fls 

ifflcv uy ^ k 2 7 a^n^nssKsnSo 

[0 0 3 3] hn-73 Otcfcfc, XFP-^-fey-t 
3 2.3 3 4;, y-hn«y^X^7f 8 6 a fc, 7U- 

+x-r>y^2 it, wmm.^v=f-z zttfmmzti 
■c&a-r 5 «t o zmmzmft u mmmn 3 1 © y u 30 

M F3 l a, 3 l bfc, «««J»#l 8©yi//-f K 

1 8 a tc^n^f nMMre i ^w^-f 3o 

[0034] 09(i, n> fp-7 3 o-enfT^nsffl 

-f-yf-2 IfrZOmmc&'Ofl'-lrX'fvl-Z l *> V 

-yf-2 i#pjg&2 i pU'viaoftAenfckfiJsEsn 

54:^f7/'S 2fcji&, *^iHSX-r>yf-2 2*^y 40 
frSfrsfe^JS-T*. 7f77*S 2 If 4: Xr«y 

7S 3(cif*, §££n3 4:Xx-y7S l 3(ciit? 0 X 
fy^S 3T*iif-hD-^X^7f8 6 a*^>^S 
*\ t4b^y-hD7^U^-8 6^07^»?n 
Ti^SfrSfr S. Xf7ys 3#it££n?>4: 

Xf77*S4CI^ g^^n?.4:X-r-y7 p S 1 1 tcJl 

CJo xf7 7 , s4t-tt 1 8©yu/^Fi 

8 afcMIMW I *HJ*UTVl//-f F 1 8a«It 

§ 0 cntiot, 08(c^-t«tatc«Ji^J«i#i 8 a 
GlW (a) 6ft, /Vfa^fiy^l 7 50 
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htf—hfcli/Wov hfaEMl 6fr5>©E 

[0 0 3 5]*W Xf7 7'S 5T*&XhP-?-tr> 
3 2. 3 3fr6©«ltHfizl. z2*tt#&tf 0 XfyT* 
S 6 *?tt*-0)£#Hltf z 1. z2©¥£ltt ( (zl+z2) 
/2) *tl*^»»e*nfcB«Hl2a (0J*. 

fcf0-r&fr-5Ll=L2£>#yi) *>6«ILTiga (= 
za- (zl+z2) /2) ^iHgT?)o #^T\ Xf7 

7 S 7 TfiH a ffi£©±ffif§[ a 1 (t&Ufcf 1 . 0 1 x 
a) Jc^tl/^Sfr^fiJ^U tS?n§^7f7/* 
S8(C, ^mZft&tXf-yfS 9K)tt? 0 Xf'^S 

8 TfttfUKS IJW# 3 1 O V F 3 1 a KiMfflHgJf I 
*atfjlytVU/-1'F3 1 afcBM&U Xf77S5lc 
I§„ EtlfccfcoT, tt&f|fiJi»#3 lttflfl W) fc«J 

D$x.e>n, y-ryttE^i 3^6©e}*a^>u>^ 

2(DittS2 b, 2 c fcmS&^nSo f'J 
2*<#38LT»K^]B5<*So -7?, Xf77'S9-e(i 
<IMatfm5£©TffiiIa2 (t&RtfO. 9 9x a ) J; t> 

/j^\&w*wssu ts?n^txf7 7's i o 

S££ft3 4:XT>y:/S l l fcJttr. xf77'S l 

0 T'««SS$iJffl)# 31©VU/^F31b KftKMa^ I 
«rW^bTyuy^F3 1 b£0ttU Xr-y^S 5(c 
M5o cntcioT, *M?#3 Hifitl (m) te9J 
•jftAfen, &->yy^2fr6©EiAtt*:/*fc»ffl;£ 

S 0 XT7 7S 1 l-pumt|iJtP#3 10VUy-TF3 

1 a, 3 1 bs\<DfflWim I (DtUj]*W]tLXV\s/-< 
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